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Abstract
In many of our courses, particularly laboratory courses,
students are expected to engage in scientific writing. Despite
various efforts by other courses and library resources, as
instructorswe are often facedwith the frustration of student pla-
giarism and related writing problems. Here, we describe a sim-
ple Writing in Your Own Voice intervention designed to help
students become more aware of different types of plagiarism
and writing problems, avoid those problems, and practice writ-
ing in their own voice. In this article, we will introduce the types
of plagiarism and writing problems commonly encountered in
our molecular biology laboratory course, the intervention, and
the results of our study. From the evaluation of 365 student
reports, we found the intervention resulted in nearly 50% fewer
instances of plagiarismand commonwriting problems.Wealso
observed significantly fewer instances of severe plagiarism
(e.g. several sentences copied from an external source). In addi-
tion, we find that the effects last for several weeks after the stu-
dents complete the intervention assignment. This assignment
is particularly easy to implement and can be a very useful tool
for teaching students how to write in their own voices. © 2019
International Union of Biochemistry and Molecular Biology, 00
(00):1–10, 2019.
Keywords: Plagiarism; writing problems; student scientific writing;
laboratory course; lab report
Introduction
Student plagiarism is a topic which raises concern across
various academic disciplines, and dealing with this problem
has always been an unpleasant and tiresome challenge.
Many studies have been devoted to systematic investigations
of the types, frequencies, and causes of plagiarism [1].
Based on these inquiries, instructors have developed vari-
ous teaching strategies and pragmatic interventions aimed
to better educate students on this topic. Despite these
efforts, plagiarism is still prevalent in student academic dis-
course. In a study conducted by Bennett [2], 46% of the
undergraduate participants self-reported to have at least
once copied an entire paragraph into their work without
acknowledgment of the source, while 23% reported to have
copied more than once. Another study echoed these issues,
whereby 53% of surveyed students reported copying without
references, and 57% paraphrased without references 3.
Davis and Ludvigson [4] reported that 76% of their student
participants have cheated during either high school or col-
lege, among which 80% copied from papers. It is clear that
we need to find ways to address this problem.
One complication is that some student plagiarism is uni-
ntentional. In our experience, conversations with students
reveal that plagiarism is often the result of students’ misun-
derstanding of the rules for using and citing sources, rather
than deliberate theft of others’ ideas and writing. In this
article, we use “plagiarism” to refer to writing in which the
student inappropriately uses language from other sources
or does not properly give credit to external sources, whether
the misuse was intentional or not. Student confusion on this
topic is common. For example, although students have
strong views on plagiarism behaviors, their definition of pla-
giarism was still unclear and was not in consensus with that
from instructors or institutions [5]. They were also confused
about what practices would be categorized as plagiarism
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and were not equipped with sufficient knowledge to avoid
them in their own writing [5]. Similarly, Froese et al. [6]
found that only 48% of their students had learned proper
citation techniques. These findings suggest that students
may be receiving inadequate or inconsistent training
regarding writing and plagiarism.
Although many institutions offer writing courses, there
may be a gap between writing methods in writing courses and
those expected in lab courses. Students in large undergraduate
institutions often lack opportunities to systematically learn
about differences between scientific discourse and writing in
other disciplines. As a result, a lab course is often the first time
students are asked to produce substantial, systematic scientific
writing [7]. As novices, students may rely strongly on experts’
writing styles in unfamiliar fields, and such imitation may eas-
ily extend to plagiarism. Finally, the lack of a sense of author-
ship in students could also contribute to writing problems. The
sense of author identity is crucial for writers to produce origi-
nal content representing their own contribution to the aca-
demic discipline. Inmost cases, however, students tend to treat
scientific reports as assignments to fulfill rather than serious
communications of novel ideas [8].
Plagiarism in student scientific writing may take different
forms and vary widely in severity. The two most commonly
described plagiarism types are Copying and Patchwriting,
which are our focus in this study. Copying is when the writer
uses a sequence of exact words, phrases, or whole sentences
from a source. We separate Copying into two categories:
copying text using quotation marks and/or references (less
problematic) versus copying without quotationmarks or refer-
ences. Copying with references and quotation marks gives
credit to the source, making it more of a style problem, rather
than plagiarism per se, and is thus viewed as less severe com-
pared to copying without a reference and/or quotation marks.
In the humanities courses where students often learn plagia-
rism rules, quoting text with references is an acceptable writ-
ing practice. However, in scientific discourse, writers almost
always paraphrase sources rather than quoting, and students
are sometimes unaware of this style difference.
Patchwriting refers to sentences reproduced from original
sources in which the reproduction shows minimal attempt at
rephrasing into one’s own words or understanding. This often
results in phrases that have a few deleted or added words and
little grammar restructuring compared to the original source
[9]. Many students incorrectly believe that Patchwriting is an
acceptable way to paraphrase, so this is an area where educa-
tion is likely to be particularly helpful.
In addition to Copying and Patchwriting, a Patchwriting-
related problem called Technical Parroting has been defined
by BertramGallant et al. [7]. Technical Parroting is common in
student laboratory reports, and refers to copied content from a
lab manual or lecture slides that is often rich with technical
details, such as concentrations, volumes, reagents, tempera-
tures, and is often found in the “Methods” section of a lab
report. Technical Parroting may go unnoticed by instructors
because lab procedures are often fixed and because there are
sometimes a limited number of ways to describe particular
procedures. However, identifying the frequency of this kind of
writing problem may be informative for instructors who want
to help students develop stronger skills at summarizing
research methods using their own understanding and written
voice.
Many institutional efforts have already been made to pre-
vent plagiarism. Explicit pre-class instructions, information
provided in course syllabi, in-class announcements on aca-
demicmisconduct, and descriptions of how plagiarism violates
integrity values and the institution’s-related policies have been
recommended [10–12]. Similarity-detection software, such as
Turnitin®, is also used for systematic detection of academic
integrity violations, although such approaches can have limita-
tions. Students sometimes simply copy or patchwrite from pri-
mary sources, even when they are required to submit written
assignments to detection software [13]. Bertram Gallant et al.
[7] reported that most of the content matches detected by
Turnitin® were not severe enough to warrant reporting an
academic integrity violation. However, consistent Copying,
Patchwriting, and Technical Parroting remain a problem in
many laboratory courses. Thus, to deter plagiarism effectively,
and to increase student awareness of how towrite in their own
voice, it is not enough to give students information and use
similarity-detection software; we must also develop students’
academic writing skills and have them construct their own
awareness of plagiarism [14].
There have been several successful interventions specially
designed to improve students’ paraphrasing and citation skills.
For instance, students were able to obtain a more holistic
understanding of plagiarism after practicing paraphrasing
techniques [15]. Similarly, Landau et al. [16] have found that
students given a paraphrasing exercise showed better plagia-
rism identification abilities. Another approach was to focus on
improving students’ authorial identity, which helped them
develop awareness of authorship, build confidence in writing,
and acquire knowledge of how to avoid plagiarism [14]. Never-
theless, few interventions described give both an opportunity
to become aware of both different types of plagiarism and pro-
vide follow-up exercises to prevent each of them, nor do they
measure if the intervention decreased levels of plagiarism in
student writing.
In this article, we present a three-step “Writing in Your
Own Voice” intervention aimed at raising students’ awareness
of plagiarism and writing problems by providing step-by-step
guidance in identifying and avoiding different types of plagia-
rism. Importantly, the intervention also includes writing exer-
cises for each plagiarism type, in which students are asked to
create their own plagiarized version of sources, correct them,
and align the plagiarism errors with our academic integrity
values, thus demonstrating their ability to identify plagiarism
and also write in their own voice. The intervention was
implemented in the formof an out-of-classwriting assignment.
Our current focus is on upper division biology laboratory
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courses, though we have successfully used similar versions of
this intervention in lecture classes, lower division biology lab
courses, and seminars. We demonstrate that the intervention
successfully reduced the frequency and severity of plagiarism
and provide suggestions for adapting this intervention for
other courses.
Methods
Writing in Your Own Voice Intervention
The Writing in Your Own Voice intervention was a plagiarism
awareness writing assignment, which consisted of three main
parts (see Supporting Information S1—Writing In Your Own
Voice). Part I introduced primary literature, which focused on
the purpose of citations and author information. Part II
required students to review common writing and plagiarism
problems by providing examples, along with corrected ver-
sions and explanations for each example. Part III asked stu-
dents themselves to summarize some information from a
primary literature source in three ways: students had to write
(i) a summary using Copying plagiarism, (ii) a summary using
Patchwriting, and (iii) a summary in their own voice without
plagiarism, using proper citation methods. The assignment
also asked students to articulate how their deliberately plagia-
rized examples violate our institution’s academic integrity
values (we provided a description of those values and examples
of how students and instructors can uphold them in the class
syllabus). Students submitted their completed assignments to
Turnitin® so they could assess the uniqueness of their own
writing. The assignment represented 4% of their final course
grade.
Data Collection
Data analyzed in this study were collected from an upper divi-
sion biology laboratory course at a large, public R1 university,
and was approved by our human research protections pro-
gram (Project number 17193XX). The course focuses on theory
and practice of recombinant DNA and molecular biology
techniques, including creating recombinant plasmids, DNA
sequencing, PCR and its applications, bioinformatics, and RNA
analysis. Students write multiple short (1–3 pages) scientific
reports throughout the course. These reports have the basic
components of a scientific paper, including an introduction, a
brief overview of the methods, results, and discussion. Stu-
dents submit their reports to Turnitin® to generate similarity
reports which can be viewed by both students and instructors.
All of the reports are graded and feedback on their writing is
provided. The instructor is responsible for checking the Tur-
nitin® similarity reports to detect any problems that warrant
discussionwith the student or reporting to the Academic Integ-
rity Office.
To analyze student writing, we collected reports from
185 students in four different lab sections, all taught by the
same instructor during four consecutive quarters: Winter
2016, Spring 2016, Fall 2016, and Spring 2017. Two of the four
sections were considered treatment groups (Fall 2016 and
Spring 2017) because they completed the “Writing In Your
Own Voice” assignment (94 students), and two of the four sec-
tions (Winter and Spring 2016)were considered control groups
because they did not receive the assignment (91 students). All
other parts of the coursewere consistent between the four sec-
tions used in this study (lecturematerials, quizzes, final exam).
The course syllabus for all groups included information about
academic integrity values. Students in the treatment groups
completed the assignment by week two of a 10-week quarter.
Two lab reports assigned at different times within the quarter
were selected for analysis. The first was due between weeks
four and five (Report 1), and the second was due at week nine
(Report 2). The report guidelines provided to all four sections
were the same, except that one lab section eliminated the
Methods section from Report 1. This difference was accounted
for in data analysis (see below). A total number of 371 reports
were collected for data coding, consisting of 187 reports in the
Treatment group and 184 reports in the Control group. The
meanGrade Point Average (GPA) of each student group used in
this studywere very similar (Table I), and therewere no signifi-
cant differences in GPA between the any of the control and
treatment groups (ANOVA p > 0.05). Almost all students in the
course were biology majors (Control 92%, Treatment 95%).
Also, a nearly identical final examwas used for all four sections
included in this study, and therewere no significant differences
in final exam score distributions between the sections (ANOVA
p > 0.05). Combined, these comparisons suggest that although
the sampling of students for control and treatment was not
random, the students in the treatment and control are similar
to one another in terms of academic standing, major, and per-
formance, providing greater confidence that differences in
levels of plagiarism are not likely the result of non-random
control and treatment groups.
TABLE I
Mean GPA of students included in the study,
and performance on the final exam (finals are
nearly identical from year to year)
Student group
Mean GPA
(standard deviation)
Mean percent score
on final exam
(standard deviation)
Winter 2016—
Control
3.27 (0.66) 73.1 (12.4)
Spring 2016—
Control
3.17 (0.80) 70.2 (11.1)
Fall 2016—
Treatment
3.43 (0.50) 75.7 (10.8)
Spring 2017—
Treatment
3.38 (0.56) 75.3 (13.5)
There were no significant differences between any of the groups
(ANOVA, p > 0.05).
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Data Coding
Each student lab report produced a “similarity report” gen-
erated by Turnitin®. The lab manual [17] had been previ-
ously uploaded so that it would be available for Turnitin® to
compare against student writing. In brief, Turnitin® similar-
ity reports highlight any matching phrases to those available
online (such as websites and journal articles) or those that
have been previously uploaded (such as other student
reports). The Turnitin® reports also contain the percentage
of the total words in the student report which match each
source, an overall matching index (total percentage of the
report that matches other sources) and an identification of
the matching source(s).
Using an iterative approach, two of the authors (A.Y. and
L.M.) designed a rubric to categorize the type, severity, and
location of plagiarism in students’ lab reports based on the
Turnitin® similarity reports (final rubric is in Table II). First, a
random set of 10 lab reports were analyzed independently by
A.Y. and L.M. using a coding scheme previously developed by
Bertram Gallant et al. [7], with additional categories to distin-
guish between mild to severe instances of plagiarism. Both
coders agreed that the rubricwas appropriate, and so a second
set of five reports were randomly chosen and examined inde-
pendently by A.Y. and L.M. The coders then met and added
clarifying definitions to the rubric to improve consensus.
A.Y. and L.M. then examined a third set of six randomly
selected reports to ensure coding results were consistent and
replicable. Prior to discussion, the two coders achieved 85 and
92% similarity in coding on plagiarism type and severity,
respectively. With discussion a 100% consensus was reached,
and A.Y. coded the remaining reports. Examples of each type
of plagiarism can be found as a Supporting Information S2.
Analysis
Both the control and treatment groups contained a few reports
that had large chunks of copied text that made up nearly an
entire section or sections of the report. In addition, there were
two reports in the control group with very high similarity to
one another in both content and syntax. We did not observe
this high level of severe plagiarism in any other reports col-
lected and we considered it to be likely caused by individual
factors that differed from the majority of student reports.
These reports were excluded as outliers from analysis. Three
hundred and sixty-five reports were used for the final data
analysis. The two treatment groups were grouped together to
form a pool of 185 reports (94 of Report 1 and 91 of Report 2),
and likewise the two control groups were grouped together to
forma pool of 180 reports (89 of Report 1 and 91 of Report 2).
We recorded the counts of each type of plagiarism for each
report and ranked the severity of each instance of plagiarism
(rubric in Table II) as well as the section of the report where
each instance occurred (e.g. Methods, Discussion). Plagiarism
counts were normalized by the number of reports in each
corresponding group (normalized frequency). Poisson rate
tests were performed to measure the difference in normalized
frequency of plagiarismof each type and severity level between
treatment and control groups. Chi-squared tests of indepen-
dence were used to determine whether the distribution of pla-
giarism type or severity level depended on the Writing in Your
OwnVoice assignment.
Technical Parroting was not coded for in Report
1 because Report 1 from the Winter 2016 group did not
include a Methods section. Thus, some of the Technical Par-
roting analysis was done only on Report 2.
Results
Effect of Writing in Your Own Voice Intervention on
Plagiarism Frequency
A total number of 365 reports were included in our final data
analysis (185 reports from 94 students in the treatment group
and 180 reports from 91 students in the control group). There
were significantly more instances of plagiarism in the control
group than in the treatment group (Poisson rate test, p < 0.01),
with 48% of all of the reports from the treatment group and
79% of the reports from the control group containing at least
one problem. Excluding Technical Parroting (because it was
only coded in Report 2), the total number of incidences of pla-
giarism documented was 124 in the treatment and 235 in the
control. Therewere significant decreases in the number of pla-
giarism instances in both Report 1 and Report 2; when the
reports were combined, there were an average of 0.67
instances of plagiarism per report in the treatment group,
compared to 1.31 instances per report in the control group
(Fig. 1A).
All four types of plagiarism decreased significantly among
reports from the treatment group compared to the control
group (Fig. 1B): Combining Reports 1 and 2, there were 48%
fewer instances of Copying, 60% less Copying with References,
and 36% less Patchwriting (Poisson rate test, p < 0.05).
Looking at Report 2 only, there were 66% fewer instances of
Technical Parroting in the reports of the treatment group com-
pared to the control group (Poisson rate test, p < 0.01).
Although the frequency of each type of plagiarism
decreased in the treatment group, there was no significant dif-
ference in the proportions of each type (Fig. 2, Chi-square test,
p > 0.2). When Technical Parroting was excluded, Copying-
related types of plagiarism made up the majority of problems
in both the treatment and control group (68–75%; Fig. 2A).
When included in the analysis of Report 2 only, Technical Par-
roting accounted for roughly 30% of plagiarism instances in
both the control and treatment group (Fig. 2B).
Plagiarism problems occurred throughout the reports in
both the control and treatment groups, with the exception of
the Results section, in which we detected very few problems
(Table III). The majority of the problems were detected in
the introduction (approximately 40%), followed by methods
(approximately 30%) and discussion (approximately 23%).
There was no significant difference in the distribution of
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instances among report sections when comparing the treat-
ment and control groups (Table III, Chi-square test, p > 0.2).
Effect of the Writing in Your Own Voice
Intervention on Plagiarism Severity
In addition to measuring the frequency of plagiarism
instances, we also tested whether the Writing in Your Own
Voice intervention decreased the severity of plagiarismwhen it
did occur. Instances of plagiarism at all severity levels (see
Rubric Table II) decreased significantly in the treatment group
compared to the control group (Table IV Normalized levels,
Poisson rate test, p < 0.01). There was an approximately 50%
reduction in instances of plagiarism that were considered not
severe or mildly severe, and nearly a 40% decrease in severe
instances of plagiarism. The proportion of instances at each
severity level was similar between the control and treatment
groups (Table IV Percentage of total instances, Chi-square test,
p > 0.2), and overall about 30% of the instances of plagiarism
were coded as severe for each group. Themajority of instances
labeled as severe were Copying and Patchwriting (Fig. 3A).
Nearly 60% of the severe instances of plagiarismwere found in
the introduction section of the reports in both the control and
treatment groups (Fig. 3B). The most significant difference
between control and treatment groups regarding severe pla-
giarism was the near-elimination of severe instances of Tech-
nical Parroting in the treatment group (Fig. 3A), resulting in
significantly fewer severe instances of plagiarism in the
methods section of the treatment group reports (Fig. 3B, Chi-
square p < 0.01).
Discussion
Analysis of 365 lab reports has shown that ourWriting in Your
OwnVoice assignment significantly decreased all types of com-
mon plagiarism and writing problems in student reports, and
that this reduction remained 5 weeks after the assignment
was completed. These results indicate that the intervention
successfully raised student awareness of how to write in their
own voice and changed student writing practices.
In addition to traditional explicit pre-class instructions,
such as the course syllabus and class announcements that
have been already recommended [10–12], our Writing in Your
Own Voice assignment goes beyond a general reminder. It
gives students an in-depth understanding of different plagia-
rism types, why they are a problem, and—most importantly—
how to correct or avoid them. Exposure to sample plagiarism
texts likely enhanced the connection between plagiarism
issues and students’ real-life experience [16]. One of the likely
reasons the intervention was successful was that it provided
students with the opportunity to first create a plagiarism prob-
lem in their writing and articulate why it is a violation of our
institution’s academic integrity values, and then follow this
with writing their own corrections of their “mistakes.” An
advantage to engaging in writing is the benefit of developing a
deeper understanding of the material [18, 19]. In this case,
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their knowledge of plagiarismwas no longer limited to a super-
ficial reading experience, but involved practical experience
with correcting “mistakes” and making improvements, skills
that can be applied to future writing. The assignment also
articulates the purpose of citations and puts a positive light on
the academic integrity values we aim to pursue, as opposed to
listing detailed penalties upon violation. With the positive tone
of our assignment, students are encouraged to become respon-
sible researchers and writers [14]. The assignment is a fairly
simple reading and writing exercise that we estimate takes
students approximately 1 hr to complete. The assignment
being worth course points likely enhanced student motivation
to complete the assignment materials more carefully, which
may have contributed to students’ applying the lessons learned
from this assignment to laterwriting in the course.
The Writing in Your Own Voice assignment also provided
a great deal of information about the types of plagiarism
and writing problems that are common in student scientific
FIG 2
The Writing in Your Own Voice intervention does not affect proportions of plagiarism types. (A) Proportion of plagiarism
types, Reports 1 and 2 combined, but Technical Parroting was excluded. Control n = 180 reports, treatment n = 185
reports. (B) Proportion of plagiarism types from Report 2 only. Control n = 91 reports, treatment n = 91 reports.
FIG 1
The Writing in Your Own Voice intervention reduced plagiarism instances across all categories. (A) Normalized frequency
in Report 1, Report 2, and overall (two reports combined). Report 1 was completed by students 2 weeks after the plagia-
rism awareness intervention, and Report 2 was completed 9 weeks after the intervention. (B) Normalized frequencies of
each type of plagiarism. Report 1 n = 89 control, 94 treatment; Report 2 n = 91 control, 91 treatment. *Comparisons of
rates between treatment and control were significantly different (Poisson rate test, p < 0.05).
Yang et al. 7
writing. Copying was the most common type of plagiarism
(approximately 40% of instances), followed by Patchwriting
(31%). In our coding rubric, we considered the use of seven or
morewords in a row fromanexternal source as Copying.Many
of the Copying instances were labeled as “mild” or “not consid-
ered a problem” because of the type of information they con-
tained, or because they constituted such a small fraction of a
section of the report, suggesting that the student largely put
effort into writing in their own voice. However, nearly 50% of
the severe instances of plagiarism were classified as Copying,
which suggests that although students’ ability to write in their
own voice improved, there are still problems around how and
when to use their own wording and phrasing. Many of the
Copying instances were phrases from an external source such
as a journal article or the lab manual. This highlights the need
to provide students withmore practice and feedback on how to
incorporate what they learn from other sources into their
thinking, and then into their ownwords.
TABLE IV
The intervention reduced the frequency of plagiarism at each severity level but did not substantially affect how pla-
giarism instances were distributed across severity levels
Severity level
Normalized: total instances/number of reports Percentage of total plagiarism instances
Control Treatment Control (%) Treatment (%)
0: Not considered a problem 0.31 0.15 28 27
1: Mild 0.54 0.25 40 39
2: Severe 0.46 0.28 32 34
Normalized frequency per report and percentage of total instances that fall into each severity category are presented. Plagiarism instances
are from Reports 1 and 2, and include all types of plagiarism. Control n = 180 reports, treatment n = 185 reports. Normalized frequencies
are significantly different (Poisson rate test, p < 0.01).
FIG 3
Most severe instances of plagiarism are Copying and occur in the Introduction section of reports. (A) Percentage of
severe instances that were Copying, Copying with References, Patchwriting, or Technical Parroting. Reports 1 and 2 com-
bined, control n = 180 reports, treatment n = 185 reports. (B) Percentage of severe instances that were found in each sec-
tion. Reports 1 and 2 combined, control n = 180 reports, treatment n = 185 reports. Distribution of severe instances is
significantly different between treatment and control (both A and B, Chi-square p < 0.01).
TABLE III
Proportion of instances of plagiarism among
report sections did not change after the Writ-
ing in Your Own Voice assignment
Report
section
Proportion of instances
Control (n = 326
instances)
Treatment (n = 176
instances)
Introduction 44% 36%
Methods 29% 35%
Results 4% 5%
Discussion 23% 24%
Control n = 180 reports, treatment n = 185 reports. All four types of
plagiarism were considered, and Reports 1 and 2 were combined.
There is no significant difference between control and treatment
proportions (Chi-square test, p > 0.05).
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Patchwriting remained a significant problem for students
even after the Writing in Your Own Voice intervention.
Although we found a decrease in all types of plagiarism in the
treatment group, the smallest decrease was in the instances of
Patchwriting (36% decrease compared to a 59% decrease in
Copying and a 48% decrease in Copying with References,
Fig. 1B). When examining most of the Patchwriting cases, we
could see students’ attempts to paraphrase materials from
external sources, but they often failed to correctly credit the
external source. It was also very common for Patchwriting
instances to include language from the course LaboratoryMan-
ual. It may be possible that students view ideas and information
gained from the manual or lectures as common knowledge in
scientific fields, which do not require citations. Another possi-
bility is that studentsmay not have sufficient experience engag-
ing with published scientific sources and using them in their
own writing during undergraduate classes [9, 20, 21], since
their readings are often limited to lecture slides and lab man-
uals. A lack of exposure to common writing practices in scien-
tific literature may contribute to their limited awareness of
when and how to use and cite certain sources. In a small num-
ber of cases, though, students simply restructured sentences
and substituted words and phrases with synonyms. Sometimes
their modification was so minimal that the matching content,
although correctly cited, warranted reporting as a violation of
academic integrity policies. A previous study on student knowl-
edge of proper text paraphrasing revealed that students tend to
have difficulty in distinguishing plagiarism from paraphrasing
[22],which could lead students to insufficientlymodify theorigi-
nal content. Some students may also incorrectly believe that
as long as the author is credited, copying with minor modifica-
tions is not considered plagiarism [22]. The frequency of
Patchwriting in the treatment group from our study indicates
that many students still lack ability to paraphrase from com-
plex, unfamiliar texts, which other researchers have observed
[23].We suggest that such Patchwriting problemsmainly result
from insufficient practice at synthesizing new information and
using it in writing, as well as a lack of targeted feedback on
paraphrasing and writing approaches, rather than deliberate
academic integrity violations. Oneway to address this issuewill
be to includemore opportunities for students to practice appro-
priate paraphrasing and citing behaviors, either in our current
intervention or in the form of a separate pre-class assignment
[15, 16, 24].
Although there was a decrease in the frequency of plagia-
rism and writing problems, our Writing in Your Own Voice
intervention did not change the location within the reports
where the majority of writing problems occurred. Problems
were primarily observed in the Introduction section (about
40%), followed by Methods (about 30%) and Discussion (about
25%), in both the treatment and control groups (Fig. 2). Our
data is consistent with a previous study [7] in which lab reports
requiring either background information or a detailed experi-
mental design and techniques section were found to have the
greatest number of problems in these sections. Meanwhile, the
Results section, where students had to describe original data,
contained the fewest number of problems. This suggests that
students are capable of writing in their own voice to present
data. However, describing results may also be an easier writ-
ing task compared to writing about biological background
(Introduction) or explanations (Discussion), and thus the sim-
plicity of the writing may be another reason that we rarely see
problems in the Results section. The persistence of problems in
the Introduction could be an indication that many students put
relatively little effort into presenting lab manual-sourced
content into their own words [7], or that they may not fully
understand the information in these sections well enough to
summarize it in their own words. The distribution of severe
instances of plagiarism in the Introduction and Discussion sec-
tions of the reports was similar for the treatment and control
groups, suggesting that the Writing in Your Own Voice inter-
vention may not have changed students’ overall approaches to
writing these sections of the report. Students may often rely on
the lab manual for background information and methods
descriptions, leading to the high instances of problems in these
sections. Problems in the Discussion sections were often pla-
giarismof external sources, suggesting that students are trying
to find information to support their discussion, but may still
lack some of the skills required to synthesize and use this infor-
mation (see discussion of Patchwriting problems above).
Another reason why students may struggle with writing,
or may not alter their approach to writing, could be that they
lack authorial identity and the motivation to approach lab
reports as a serious scientific writing experience, seeing them
only as requirements for course points [25]. If so, studentsmay
use different strategies for writing the various sections of the
report, applying less effort to sections where information is
readily available (such as the lab manual) and more effort to
those where it is harder to find information (such as the
Results). Abasi et al. [8] found that students’ authorial identi-
ties and experience with scientific writing affected how they
viewed the use of external sources in their writing, their
approach to using those sources, and their ability towritewith-
out plagiarism. Developing an authorial identity such that stu-
dents view themselves as writers who make a novel
contribution to the field affects how theywrite and use external
sources [8]. Part of developing an authorial identity may be
influenced by the role they play in the research, the audience
for whom they are writing, and how they view themselves in
the discipline. Traditionally structured lab exercises, or “cook-
book” activities, have been widely recognized as limiting stu-
dent engagement with the entire research procedure, and
affecting writing practices [26]. Lab courses designed to
engage students in genuine research, aswell as provide oppor-
tunities to become more invested in the writing process, may
help students approachwritingwithmore personal investment
and commitment towriting in their own voices.
Among the four treatment groups in our study, one of the
groups (Spring 2017) was given more ownership over the pro-
ject that was the focus of Report 2. Specifically, these students
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were allowed to choose their experimental variable, and were
much more heavily involved in designing the experiment. The
results were also genuinely novel; neither they nor the instruc-
tor knewwhat they would be in advance. This adjustment was
in contrast to the usual lab module where students would be
assigned a fixed experimental variable and the results would
be predictable. We propose that the changes in Spring 2017
may have provided students with a more authentic research
experience. Interestingly, there was a significant decrease in
plagiarism and writing problems in Report 2 in this group of
students compared to the other treatment group (a significant
decrease in plagiarism instances between the control groups
and the treatment groups was maintained when the Spring
2017 group was removed from analysis, so although signifi-
cant, the Spring 2017was not driving the decrease in the over-
all treatment group). This unexpected discovery further
supports the claim that there is a relationship between autho-
rial identity and plagiarism. A previous study also provides evi-
dence that an intervention inducing student authorial identity
construction in academic writing helps increase their knowl-
edge and prevents unintended plagiarism [14]. Further explo-
ration into the strategies students take when approaching
writing their lab reports could reveal a clearer answer as to
why we see persistent writing problems in certain sections and
will help us better understand the role of project ownership
and authentic research on student writing in lab courses.
In conclusion, our simple Writing in Your Own Voice inter-
vention to raise plagiarism awareness and give students hands-
on experience with different types of plagiarism has had a
significant positive impact on student writing, dramatically
decreasing the instances of severe plagiarism and common
writing problems. Future iterations of the assignment may
includemore support through practice and feedback to improve
students’ ability to use primary literature sources and para-
phrase appropriately. We welcome inquiries from instructors
about adapting this intervention for use in their own courses.
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